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(7) ABSTRACT

The present invention relates to an image forming apparatus
comprising a movable image bearing member on which an
image is formed; a movable intermediate transfer member,
being in contact with said image bearing member, to which
the image on said image bearing member is transferred; and
a controlling means for starting a drive of said image bearing
member after a drive of said intermediate transfer member
is started.
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IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] This invention relates to an image forming appa-
ratus using an electrophotographic method such as a pho-
tocopier and a laser beam printer.

[0003] 2. Description of Related Art

[0004] Various methods have been proposed and produced
these days as multicolor image forming apparatuses using
the electrophotographic image forming process. For
example, exemplified are a multiple transfer method in
which images in respective colors are sequentially formed
on a transfer material carried on a transfer material carrier
and in which those images are fixed after completion of
formation of images in all colors, and a one-time transfer
method in which images in respective colors are transferred
to an intermediate transfer body once and in which the
images in all colors are transferred at a time and fixed to a
transfer material after completion of image formation of all
colors done to the intermediate transfer body. Furthermore,
there is a method for doing a transfer process to a transfer
material or an intermediate transfer material as a one process
where image forming units for all the colors are arranged in
parallel with respect to the transfer material carrier or the
intermediate transfer body. Those selections are properly
chosen with respect to the targeted specifications such as the
size, costs, and printing speed of the image forming appa-
ratus.

[0005] FIG. 5 is a schematic cross section showing an
image forming apparatus most adapted to personal users
among the image forming apparatuses described above
realizing a compact size. It is structured that image forming
units are surrounding a photosensitive unit as a first image
carrier as a center. Particularly, an intermediate transfer body
serving as a second image carrier realizes a compact appa-
ratus by integrating with the photosensitive unit and accom-
plishes improvements in usability by reducing the replace-
ment unit number.

[0006] As a method for transmitting drive, the drive for
units 130 (photosensitive unit, intermediate transfer unit)
detachably attached to an image forming apparatus is per-
formed by jointing a coupling member arranged at the
respective units with respective coupling members held at
the image forming apparatus.

[0007] FIG. 6 is an illustration showing a drive shaft of a
photosensitive drum and a coupling member C1 formed at a
shaft end of a belt-driven roller; (a) is a cross section
showing a fitting state of the coupling member C1 and the
coupling member C2 of the image forming apparatus when
viewed from a lateral side; (b) is a a cross section showing
an isolated state of the coupling member C1 and the cou-
pling member C2 of the image forming apparatus when
viewed from the lateral side; (¢) is a perspective view
showing a coupling member C1.

[0008] In FIG. 6, the coupling protrusion C1 of the drive
shaft (the shaft of a photosensitive drum and a belt drive
roller) and the coupling recess C2 of the image forming
apparatus are in the fitting state during attachment of the
coupling members, and the photosensitive drum 101 and the
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intermediate transfer belt 105 are driven by transmitting
thereto drive applied by a driving means, not shown, of the
image forming apparatus.

[0009] Where the unit is detached, the coupling member
of the image forming apparatus is moved in arrow C
direction, and where the coupling members are isolated, the
unit is detached. This detaching operation can be done with
incorporating, €.g., a mechanism associating with open and
closed operation of a door of the image forming apparatus.
When the image forming unit is attached, the coupling
member of the image forming apparatus is moved in a
direction opposite to arrow C in utilizing substantially the
same jointly operating mechanism, and the drive force is
transmitted to each unit upon fitting of the coupling protru-
sion and recess according to rotation of the coupling mem-
bers in association with the beginning of the image forming
operation.

[0010] Where the photosensitive body unit and the inter-
mediate transfer unit are isolated, the photosensitive drum
101 and the intermediate transfer belt 105 can be kept easily
in an isolated state, by providing a mechanism releasing an
urging means, not shown, for urging the transfer material
150 toward the intermediate transfer belt 105.

[0011] However, where the photosensitive body unit and
the intermediate transfer unit are integrated, it is difficult to
provide a mechanism keeping the photosensitive drum 101
and the intermediate transfer belt 105 in an isolated state.
Even where such a mechanism is provided, the mechanism
likely has a complicated structure.

[0012] To realize image forming apparatuses for personal
use aiming at being made further compact even a little, it is
disadvantageous to make compact where the structure is
complicated, and such a complicated structure brings
increase of the part number, which is very unfavorable in
terms of reduction of costs.

[0013] Accordingly, the structure, which is simple and can
be handled easily by the users, is an image forming appa-
ratus having no isolation mechanism for the photosensitive
unit and the intermediate transfer body unit and being in a
state that the photosensitive unit is always in contact with the
intermediate transfer body unit.

[0014] However, with such a structure, the following
problems may occur.

[0015] (a) Where a photosensitive body unit detachably
attached to an image forming apparatus and an intermediate
transfer body unit are attached to an image forming appa-
ratus body, differences among period that the coupling is
completed at respective units may occur. This is due to
shapes of the coupling members or coupling phase differ-
ences of the coupling members when the coupling members
are fitted. Those time differences appear as differences in
timings for beginning driving at the respective units. The
timing difference in beginning driving caused by the phase
difference is of a phase difference of 120 degrees as the
maximum value in a case of the triangle coupling members
as shown in FIG. 6, and the time difference to nullify the
difference becomes the differences in timings to begin
driving.

[0016] Where the photosensitive body unit first drives and
then the intermediate transfer belt begins driving according
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to timing differences of driving beginning, the drive torque
of the photosensitive body unit first beginning the rotation is
varied according to the drive of the intermediate transfer
belt, thereby generating irregular rotation in the photosen-
sitive body unit. If images are formed already on the
photosensitive body unit at that time, it is not favorable
because the images blurred due to the irregular rotation may
occur where the images are already formed on the photo-
sensitive body unit.

[0017] (b) As a mean for cleaning the remaining toner on
the photosensitive drum, it is a general method in which a
blade shaped rubber is made in contact with the surface of
the photosensitive body to wipe the toners. Where the toner
is remaining on the photosensitive body surface, the toner
itself becomes a lubricant, so that there is no problem on
friction between the cleaning means and the photosensitive
body. If no toner is remaining on the photosensitive body
surface, wearing on the photosensitive body surface layer
proceeds due to frictions between the photosensitive body
and the cleaning means, thereby reducing the duration of the
photosensitive body.

[0018] Accordingly, it is unfavorable to operate rotating
the photosensitive drum in a state not carrying the toner
more than needed.

[0019] (c) In a case of a multicolor image forming appa-
ratus, image defects such as color deviations may occur if
the image starting positions of the respective colors are not
aligned accurately. As a means for aligning the starting
positions of the respective colors, a marking for detecting a
position is generally formed on the intermediate transfer
belt, and an image is formed with reference to the marking.

[0020] Inthe image forming apparatus, a means detectable
of the marking position is provided, but the timing starting
the image is not yet known until when the marking passes by
the detecting means. In order to let the user send a print
signal and to print out the material as early as possible, it is
desirable to pass the marking portion on the intermediate
transfer belt by the detecting means as early as possible. If
the marking portion passes with delay, however, the timing
starting image formation may be delayed, and images may
be outputted with delay.

SUMMARY OF THE INVENTION

[0021] Tt is an object of the invention to provide an image
forming apparatus avoiding occurrence of image defects
caused by load deviations on the photosensitive body.

[0022] Tt is another object of the invention to provide an
image forming apparatus including an image carrier mov-
able on which an image is formed; an intermediate transfer
body, movable in contact with said image carrier, to which
the image on the said image carrier is transferred, and a
controlling means for starting the drive of said image carrier
after the drive of said intermediate transfer body is started.

[0023] Tt is yet another object of the invention to provide
an image forming apparatus including an image carrier
movable on which an image is formed; a transfer material
carrier movable for carrying a transfer material, and a
controlling means for starting the drive of said image carrier
after the drive of said transfer material body is started,
wherein said transfer material carrier is in contact with said
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image carrier, and wherein the image on said image carrier
is transferred to the transfer material on said transfer mate-
rial carrier.

[0024] Further objects of the invention will be apparent
with the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a diagram showing an image forming
apparatus as an embodiment of the invention;

[0026] FIG. 2 is a diagram showing a unit in which a
photosensitive drum and an intermediate transfer belt are
integrated;

[0027] FIG. 3 is a diagram showing a relation of a
detection mark and a detection sensor of the intermediate
transfer belt;

[0028] FIG. 4 is a diagram showing a feature of a coupling
formed at an end of a drive shaft of the photosensitive drum
and an end of a shaft of the belt drive roller;

[0029] FIG. 5 is a diagram showing an image forming
apparatus as a background art of the invention;

[0030] FIG. 6 is a diagram showing a feature of a coupling
in FIG. 5; and
[0031] FIG. 7 is a diagram showing an image forming

apparatus as another embodiment of the invention

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0032] FIG. 1 is a schematic cross section showing a
multicolor image forming apparatus using an electrophoto-
graphic process as a basic of the invention.

[0033] The multicolor image forming apparatus is a laser
beam printer using the electrophotographic process and is a
color laser beam printer containing a first image carrier
(photosensitive drum unit), a second image carrier (belt type
intermediate transfer body), and a plurality of developing
cartridges (developing cartridges for yellow, magenta, cyan,
and black), constituted of a rotatable developing unit 40.

[0034] Hereinafter, the multicolor image forming appara-
tus is described with respect to the structures of respective
portions and operations along an image forming step
thereof.

[0035] [The Whole Structure]

[0036] The electrophotographic photosensitive body 11in a
rotary drum type (hereinafter referred to as “photosensitive
drum”) as the first image carrier is disposed in the apparatus
body. The surface of the photosensitive drum 1 is processed
to be charged evenly at a prescribed potential with a charger
device 2. The photosensitive drum evenly charged receives
laser beam L emitted from an exposure apparatus 3 based on
an image signal, and an electrostatic latent image based on
the image signal is formed on the photosensitive drum 1.
When the electrostatic latent image passes by a developing
cartridge 4Y (hereinafter referred to as “developing car-
tridge”) waiting at a position facing with a prescribed gap to
the photosensitive drum 1 at a prescribed timing according
to the rotation (arrow a direction) of the photosensitive drum
1, bias enabling the toner in a prescribed amount to be
developed is applied to the electrostatic latent image,
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thereby visualizing the electrostatic latent image with an
toner image developed by the developing cartridge 4Y. The
visualized image on the photosensitive drum 1 is transferred
to an intermediate transfer body (hereinafter referred to as
“intermediate transfer belt”) in an endless belt shape serving
as a second image carrier moving as in contact with the
photosensitive drum 1 at a prescribed contacting width at
substantially the same speed to the photosensitive drum 1 in
the reverse direction to the photosensitive drum 1.

[0037] The above process is done in substantially the same
way at the developing cartridges 4M, 4C, 4K of other colors,
and after the completion of the processes for all colors, not
yet fixed toner images made of toners in yellow, cyan,
magenta, and black are formed on the intermediate transfer
belt 5.

[0038] According to the rotational movement of the inter-
mediate transfer belt 5, the not yet fixed toner image on the
intermediate transfer belt § is conveyed, and a transfer
material P is fed by a pickup roller 71 and a feeding roller
72 so as to synchronize with the timing approaching to a
second transfer member 6 and is conveyed to a contacting
portion between the intermediate transfer belt 5 and the
second transfer member 6. When the transfer material passes
by the contacting portion, a prescribed bias is applied to the
second transfer member 6, and not yet fixed toner image on
the intermediate transfer belt 5 is transferred to the transfer
material P.

[0039] The transfer material P to which the not yet fixed
toner image is transferred is conveyed to a fixing device 8,
and the image is fixed to the transfer material P upon
reception of heat and pressure at the fixing device 8, so that
a desired multicolor image is completely formed.

[0040] The remaining toner on the photosensitive drum 1
is removed by a cleaning device 9 having a cleaning member
9 in contact with the photosensitive drum 1 after proceeding
the step for transfer to the intermediate transfer belt 5, and
the process moves on to the subsequent image forming step.

[0041] The remaining toner on the intermediate transfer
belt 5 is removed by a cleaning device 10 in contact with the
intermediate transfer belt § after completing a transfer step
of the toner image to the transfer material P done by the
second transfer member 6, and the process moves on to the
subsequent image forming step.

[0042] [Image Forming Unit]

[0043] FIG. 2 is a cross section showing a unit (herein-
after referred to “image forming unit”) integrating the pho-
tosensitive drum 1 and the intermediate transfer belt 5 in the
above image forming apparatus. The replacement unit in
which conventionally a unit containing the photosensitive
drum and a unit containing the intermediate transfer belt 5
are generally independent of each other, is in turn made of
an integrated unit in this embodiment, thereby accomplish-
ing improvement in usability.

[0044] The image forming unit 30 is a unit detachably
attached to an image forming apparatus, and therefore, the
photosensitive drum 1 and the drive roller 51 are driven
respectively upon transmitting the drive force from the
image forming apparatus body via a coupling mechanism as
shown in FIG. 4.
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[0045] That is, a triangle shaped coupling member 20 is
attached to an end of the rotary shaft of the photosensitive
drum 1, and a triangle shaped coupling member 21 is
attached to an end of a rotary shaft of the drive roller 51
serving as a tension roller. If the image forming unit 30 is
attached to the apparatus body, those coupling members 20,
21 are fitted to coupling members (a coupling member 22 for
photosensitive drum, and a coupling member for drive roller
23), and the drive force is transmittable from a drive source,
not shown, thereby rotatively driving the photosensitive
drum 1 and the intermediate transfer belt 5.

[0046] The intermediate transfer belt 5 is a resin belt made
of a PVDF holy vinylidene fluoride) resin as a base material
having a thickness of 80 microns, a peripheral length of 440
mm, and a width of 245 mm. This belt is adjusted to have
10® to 10'° Q-cm by dispersing and molding a conductive
agent as an electric resistance adjusting agent.

[0047] The first transfer member 50 is disposed at a
position facing to a photosensitive drum 1 via the interme-
diate transfer belt 5. The first transfer member 50 is a roller
for applying a necessary transfer bias for transferring the
toner image on the photosensitive drum 1 to the intermediate
transfer belt, and is kept in a state contacting to the photo-
sensitive drum 1 normally sandwiching the intermediate
transfer belt 5 in the image forming apparatus.

[0048] The first transfer member 50 does not have drive
force and is driven to rotate with respect to the belt accord-
ing to the rotation of the intermediate transfer belt 5. The
first transfer member 50 is in a roller shape made of a
foamed elastic body (core metal diameter of 6 mm) having
an outer diameter of 14 mm and an adjusted value resistance
of 10° to 10° Q-cm, and receives 0.2 to 4 kV bias when the
toner image on the photosensitive drum 1 is transferred onto
the intermediate transfer belt 5. The hardness of the elastic
layer is ASKER-C(JIS-A) 20 to 40 degrees.

[0049] The intermediate transfer belt 5 is suspended in
application of prescribed tensions from tension rollers 51,
52. The tension roller 51 also has a function as a drive roller
for driving the intermediate transfer belt 5§ in arrow b
direction.

[0050] [Second Transfer Member]

[0051] The second transfer member 6 is located as in a
state isolated from the intermediate transfer belt 5 during the
normal image forming operation, and comes in contact with
the intermediate transfer belt 5 by an isolation mechanism,
not shown, in synchronous with the timing that the transfer
material P is conveyed to the second transfer member 6.
After completion of the transfer step to the transfer material
P, the second transfer member 6 is isolated from the inter-
mediate transfer belt 5.

[0052] The second transfer member 6 is in a roller shape
made of a foamed elastic body (core metal diameter of 6
mm) having an outer diameter of 18 mm and an adjusted
value resistance of 10° to 10° Q-cm, and receives 0.2 to 4 kV
bias when the toner image on the intermediate transfer belt
5 is transferred onto the transfer material P. The hardness of
the elastic layer is ASKER-C(JIS-A) 20 to 40 degrees.

[0053] [Fixing Device]

[0054] The fixing device 8 is constituted of a pair of rollers
having an outer diameter of 40 mm made of silicone rubber,
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which is controlled to be heated at 180° C. by heaters, not
shown, disposed inside the rollers.

[0055] In the image forming apparatus attached with the
above image forming unit, images are verified where the
drive starting timings are shifted between the photosensitive
drum 1 and the intermediate transfer belt 5.

[0056] [Drive Starting Timing of the Photosensitive Drum
and the Intermediate Transfer Belt]

[0057] In this embodiment, a controlling means 60 con-
trols the drive of the photosensitive drum 1 and the inter-
mediate transfer belt 5 (drive roller 51) so that the drive of
the intermediate transfer belt 5 starts before the start of the
drive of the photosensitive drum 1 where drive force is
transmitted to the photosensitive drum 1 and the interme-
diate transfer belt 5 for image formation.

[0058] The deviation of the drive start timing between the
photosensitive drum 1 and the intermediate transfer belt 5 is
made such that the drive start timing of the intermediate
transfer belt § is earlier than the drive start timing of the
photosensitive drum 1 for image formation by deviating the
speed of transmission to the respective coupling members
20, 21 from the drive source in the respective drive trans-
mission systems, not shown, arranged in the apparatus body.

[0059] Because the coupling members 20, 21 described
above are in the triangle shape, there is a phase difference of
maximum 120 degrees from the rotation start to the fitting
completion of the coupling at the apparatus body where the
members are not completely fitted to the coupling members
22, 23 of the apparatus body. Therefore, it is desirable to
design the drive transmission to the coupling member 21 of
the intermediate transfer belt 5 is started earlier, by the time
difference to cancel the phase difference or more, than the
drive transmission to the coupling member 20 of the pho-
tosensitive drum 1. That is, the drive force is transmitted to
the photosensitive drum 1 and the intermediate transfer belt
5 upon coupling to the apparatus body side, and the drive
force transmission start for the intermediate transfer belt 5 is
done earlier, by the maximum time capable of completion of
coupling of the photosensitive drum 1 to the apparatus body
side via the coupling members or more, than the drive force
transmission start for the photosensitive drum 1.

[0060] This operation makes the drive start of the photo-
sensitive drum 1 after the intermediate transfer belt 5 starts
driving even where the coupling members 20, 21 are fitted
incompletely.

[0061] Here, a comparative experiment between a case
where the intermediate transfer belt 5 is driven earlier than
the photosensitive drum 1 as in this embodiment and con-
versely a case where the photosensitive drum 1 is driven
carlier than the intermediate transfer belt 5§ is done as
follows.

[0062] (A) In a case where the intermediate transfer belt
starts driving after drive of the photosensitive drum.

[0063] According to drive starting of the photosensitive
drum 1, the respective steps (image formation) of the
charging processing, the latent image forming processing,
and the developing processing are done sequentially. At that
time, the drive starting timing of the intermediate transfer
belt 5 is set as the following three conditions as (a) after the
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charging processing starting, (b) after the latent image
forming processing starting, and (c) after the developing
processing starting.

[0064] Under any condition, drive shock during the drive
of the intermediate transfer belt § appears as, in the case of
(a), charging irregularity, in the case of (b), latent image
blurred, and in the case of (c), blurred development, and on
the image, image defects in horizontal stripes caused by
those blurred states occurred.

[0065] That is, when the photosensitive drum 1 starts
driving, the photosensitive drum 1 receives resistance force
from the intermediate transfer belt 5. Much of the resistance
force is made of a contact pressure by the first transfer
member 50.

[0066] However, the intermediate transfer belt 5 rotates
with a rotation speed substantially the same as the photo-
sensitive drum 1, so that the load to the photosensitive drum
1 becomes null according to the rotation of the intermediate
transfer belt 5. The shock is caused by this load deviation,
and it is of not favorable level as an image quality.

[0067] (B)In a case where the photosensitive drum starts
driving after drive of the intermediate transfer belt.

[0068] Because the intermediate transfer belt 5 is driven
first, the load to the photosensitive drum 1 exerted by the
intermediate transfer belt 5 is constant where the photosen-
sitive drum 1 is driven; no shock to the photosensitive drum
1 is recognized in accompany with the drive of the inter-
mediate transfer belt 5; and the images are not affected.

[0069] 1t is to be noted that where the drive source of the
photosensitive drum unit and the drive source of the inter-
mediate transfer belt are independent of each other, substan-
tially the same effect can be obtained where the respective
drive starting timings are thus made different.

[0070] As described above, by driving first not the pho-
tosensitive drum but the intermediate transfer belt, or
namely by starting the drive of the photosensitive drum after
controlling means starts drive of the intermediate transfer
belt, load deviations with respect to the photosensitive drum
during image formation becomes minimum, so that occur-
rences of the image defects caused by the shock due to the
load deviations can be prevented.

[0071] In this embodiment, the duration of the photosen-
sitive drum unit can be extended by rendering the drive
starting timing of the intermediate transfer belt earlier than
that of the photosensitive drum unit.

[0072] As a means for detecting writing start timing of the
image, an optical detecting means 11 (hereinafter, referred to
as “TOP detection sensor”) in FIG. 1 is used. FIG. 3 is an
illustration showing a relation among the intermediate trans-
fer belt 5, an image writing start position detection mark
(hereinafter referred to as “TOP detection mark™) formed on
the belt, and a TOP detection sensor 11.

[0073] The TOP detection mark M has an optical reflec-
tance different from the surface of the intermediate transfer
belt 5, and the deviation of the reflection optical amount due
to difference in the reflectance is detected with the TOP
detection sensor 11 thereby detecting the writing start posi-
tion. The TOP detection sensor 11 is disposed as facing to
the intermediate transfer belt 5 and is disposed at a position
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in FIG. 1 so as not to disturb detachments and attachments
of the image forming unit. By detection of the TOP detection
mark M with the TOP detection sensor 11, the position of the
intermediate transfer belt 5 is detected.

[0074] Where the TOP detection mark M is thus structured
on the intermediate transfer belt 5, the start of the image
formation is done after the TOP detection sensor 11 detects
the passage of the TOP detection mark M. Then, the image
forming step constituted of the charging processing, the
latent image step, and the developing step with respect to the
photosensitive drum 1, is performed.

[0075] To realize this, where the photosensitive drum 1
rotates earlier than the intermediate transfer belt 5, the
photosensitive drum 1 continuously rotates until that the
TOP detection sensor 11 detects the TOP detection mark M.

[0076] In general, the cleaning means 9 of the photosen-
sitive drum 1 is a rubber blade, and where the toner is
remaining on the photosensitive drum 1, wearing on the
surface layer of the photosensitive drum 1 is reduced
because the toner itself functions as a lubricant between the
cleaning blade 9 and the photosensitive drum 1 as collecting
by wiping the remaining toner.

[0077] However, at the start of the image formation as
described above, no toner exists on the photosensitive drum
1, so that the load of the cleaning blade 9 to the photosen-
sitive drum 1 becomes larger, and so that the surface layer
of the photosensitive drum 1 is further worn out. Accord-
ingly, where the photosensitive drum 1 starts driving first
with respect to the intermediate transfer belt 5, wearing of
the photosensitive drum 1 proceeds, thereby reducing the
duration of the photosensitive drum 1.

[0078] To the contrary, where the intermediate transfer
belt 5 drives earlier than the photosensitive drum 1, the
rotation of the photosensitive drum 1 not carrying the toner
can be minimized, and the duration of the photosensitive
drum 1, and the duration of the unit containing the photo-
sensitive drum 1 can be extended.

[0079] As described above, the intermediate transfer belt
drives earlier than the photosensitive drum, wearing of the
photosensitive drum surface layer is reduced, and the dura-
tion of the image forming unit containing the photosensitive
drum can be extended.

[0080] The normal flow of image formation starts when a
button for “printer” is turned on after selection of the
documents and drawings produced at a personal computer
by the user. The image forming apparatus side receives an
instruction of “printing” and begins the image forming
operation.

[0081] More specifically, the image forming step, namely
steps of the charging process and the latent image formation
on the photosensitive drum 1 will be performed after, in the
image forming apparatus, the TOP detection sensor 11
detects the TOP detection mark M on the intermediate
transfer belt § and then the detection of the image writing
start position is confirmed The user will be satisfied upon
reception of finally output images. Therefore, for the user, it
is better to reduce the period from pushing the “printing”
button to outputting of images as much as possible.

[0082] To render quicker the image forming step even in
a small period, it is necessary to reduce the detection time of
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the TOP detection mark M. Where the intermediate transfer
belt § rotates earlier than the photosensitive drum 1, the
detection of the TOP detection mark M can be made earlier
even by a small period of time, thereby avoiding reduction
of the duration of the photosensitive drum 1.

[0083] The users can avoid getting nervous for waiting the
output image in front of the image forming apparatus
because the sought images can be outputted earlier even by
a small period of time. Since the duration of the image
forming unit containing the photosensitive drum 1 is
extended, frequency of the unit replacements can be
reduced, and the costs needed for replacements can be
reduced.

[0084] As described above, because the intermediate
transfer belt § is driven first with respect to the photosen-
sitive drum 1, and because the image output can be made
earlier by rendering earlier the TOP detection time on the
intermediate transfer belt 5, the user’s satisfaction can be
improved such that the user wants to receive output images
as early as possible.

[0085] In the above embodiments, where the image form-
ing unit 30 is attached to the image forming apparatus body,
that is, where the coupling members 20, 21 of the photo-
sensitive drum 1 and the intermediate transfer belt 5 are
fitted again to the coupling members of the apparatus body
and where the difference in drive start timings occurs
according to fitting feelings of the coupling members 20, 21,
substantially the same advantages can be obtained by driv-
ing first the intermediate transfer belt § with respect to the
photosensitive drum 1.

[0086] Although in the respective embodiments described
above, in the image forming apparatus of an intermediate
transfer method, described are apparatuses obtaining color
images in which a toner image is transferred from the
photosensitive drum 1 to the intermediate transfer belt 5 and
which the toner image is transferred to the transfer material
P, it is applicable to an image forming apparatus for forming
color images as shown in FIG. 7 in which a transfer material
P such as paper is carried by a transfer material carrying belt
90 as a transfer material carrier in a manner of electrostatic
absorption or the like, in which the belt 90 on which the
transfer material is carried is driven to convey the material
with a drive roller 93, and in which the toner images are
transferred in a multiple manner onto the transfer material
from the photosensitive drums 92a, 92b, 92¢, 92d upon
application of bias to the transfer rollers 91a, 915, 91c, 91d
contacting to the belt. The TOP detection described above is
applicable to the transfer material carrying belt.

[0087] In such a case, where it is structured that the drive
of the transfer material carrying belt 90 starts before the start
of the drive of the photosensitive drums 92a, 92b, 92¢, 924,
substantially the same advantages can be obtained as the
respective embodiments above.

[0088] As described above, in this invention, it is struc-
tured that the drive of the intermediate transfer body (or
transfer material carrier) starts before the start of the drive of
the photosensitive body, so that occurrences of image
defects caused by load deviations of the photosensitive body
during image formation can be avoided.

[0089] Because rubbing period to the photosensitive body
by the cleaning means can be reduced, wearing of the
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surface layer of the photosensitive body can be suppressed,
and the duration of the photosensitive body can be extended.

[0090] Furthermore, the detection time of the image writ-
ing start position can be made earlier, and the output time of
the images can be reduced, so that the user’s satisfaction can
be improved.

[0091] Thus, although the embodiments of the invention
are described as the above, the invention is not limited to the
above embodiments and can be modified in any way within
the scope of technical conceptions of the invention.

1. An image forming apparatus comprising:

a movable image bearing member on which an image is
formed;

a movable intermediate transfer member, being in contact
with said image bearing member, wherein the image on
said image bearing member is transferred to said inter-
mediate transfer member;

a controlling device for controlling a drive of said image
bearing member and a drive of said intermediate trans-
fer member so as to start the drive of said image bearing
member after starting the drive of said intermediate
transfer member in a state that said image bearing
member and said intermediate transfer member contact
each other.

2. The image forming apparatus according to claim 1,
wherein an image formation is started on said image bearing
member based on movement of said image bearing member.

3. The image forming apparatus according to claim 1,
further comprising a cleaning member for contacting and
cleaning said image bearing member.

4. The image forming apparatus according to claim 1,
further comprising a detecting device for detecting a posi-
tion of said intermediate transfer member, wherein an image
formation is started on said image bearing member based on
output from said detecting device.

5. The image forming apparatus according to claim 1,
wherein said image bearing member and said intermediate
transfer member are contained in the same image forming
unit and said unit is attached detachably to an apparatus
body.
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6. The image forming apparatus according to claim 1,
wherein said image bearing member and said intermediate
transfer member receive transmission of drive force upon
coupling to a side of an apparatus body, and wherein drive
force transmission to said intermediate transfer member
begins earlier, by a maximum time that said image bearing
member can complete a connection to the side of the
apparatus body with said coupling or more, than drive force
transmission to said image bearing member.

7. An image forming apparatus comprising:

a movable image bearing member on which an image is
formed;

a movable transfer material carrying member for carrying
a transfer material, wherein said transfer material car-
rying member is in contact with said image bearing
member, and the image on said image bearing member
is transferred to the transfer material on said transfer
material carrying member; and

a controlling device for controlling a drive of said image
bearing member and a drive of said transfer material
carrying member so as to start the drive of said image
bearing member after starting the drive of said transfer
material carrying member in a state that said image
bearing member and said transfer material carrying
member contact each other.

8. The image forming apparatus according to claim 7,
wherein an image formation is started on said image bearing
member based on movement of said image bearing member.

9. The image forming apparatus according to claim 7,
further comprising a cleaning member for contacting and
cleaning said image bearing member.

10. The image forming apparatus according to claim 7,
further comprising a detecting device for detecting a posi-
tion of said transfer material carrying member, wherein an
image formation is started on said image bearing member
based on output from said detecting device.



